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Aerospace know-how i s  be ing  brought t o  bear against 
a major sou rce  of a i r  p o l l u t i o n  i n  t h e  United S ta tes  -- 
automobile  exhaus t .  
Each c a r  on t h e  road  today exhaus t s  between one-quar te r  
t o  one-half  t o n  of casbon monoxide and hydrocarbons a year .  
These p o l l u t a n t s  come from incomplete  f u e l  combustion i n  a 
c a r ' s  eng ine ,  The N a t i o n a l  Aeronaut ics  and Space A d m i n i s t r a t i o n ' s  
L e w i s  Research Center ,  Cleveland,  i s  i n v e s t i g a t i n g  a method 
of complet ing combustion i n  a thermal r e a c t o r .  
A thermal r e a c t o r  would r e p l a c e  t h e  s t a n d a r d  exhaus t  
manifold i n  a c a r  and s e r v e  as an a f t e r b u r n e r .  Tests b y  
i n d u s t r y  already have shown such a r e a c t o r  could reduce carbon 
monoxide and t h e  hydrocarbons to w i t h i n  p r e d i c t e d  1980 Federal 
r equ i r emen t s .  But d . i f f i c u l t  materials and design problems f i r s t  
must be  so lved  i n  order t o  develop a r e a c t o r  that has a long 
l i f e  and i s  Inexpens ive .  
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To do i t s  job ,  a r e a c t o r  must w i ths t and  normal o p e r a t i n g  
tempera tures  between 1 , 4 0 0  and 1 , 9 0 0  degrees  F .  and o c c a s i o n a l l y  
t .  
handle  tempera tures  over  2,000 degrees  i n  the  case  of a spark-  '* 4 
plug  f a i l u r e ,  when unburned f u e l - a i r  mix ture  from t h e  "missing" 
c y l i n d e r  f lows i n t o  t h e  r e a c t o r .  It a l s o  must b e  ab le  t o  take 
t h e  thermal  shock from a co ld  engine s t a r t ,  and t h e  s e v e r e  
mechanical v i b r a t i o n s  of rugged d r i v i n g  c o n d i t i p n s .  
The L e w i s  Center  w a s  asked b y  t h e  Na t iona l  A i r  P o l l u t i o n  
Cont ro l  Adminis t ra t ion  ( N A P C A )  of t h e  Department of Heal th ,  
Educat ion and Welfare t o  s tudy  these problems and develop t h e  
technology t o  s o l v e  them. .., 
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A t  L e w i s ,  r e s e a r c h  i s  aimed a t  a b e t t e r  unders tanding;  
of combustion phenomena and r e a c t o r  l i m i t s .  Engineers  are  
us ing  a V-8 engine equipped w i t h  exper imenta l  thermal r e a c t o r s .  
The engine i s  connected t o  a dynamometer which a b s o r b s  t h e  
power gene ra t ed  by t h e  motor. Over a range of speeds and l o a d s ,  
i n s t rumen t s  measure t h e  tempera ture  of t h e  exhaust  and con ten t  
of  t h e  p o l l u t a n t s .  
These and o t h e r  s t u d i e s  have shown a minimum tempera ture  
of 1 , 4 0 0  degrees i n  t he  r e a c t o r  i s  r e q u i r e d  t o  c l e a n  up t h e  
exhaust  p roduc t s .  A s  a i r  i s  in t roduced  i n t o  the  r e a c t o s ,  i t  
combines w i t h  carbon monoxide and w i C h  hydrocarbons t o  produce 
carbon d iox ide  and water vapor .  For t h e  r e a c t o r  t o  o p e r a t e  
i 
p r o p e r l y ,  t h e  g a s o l i n e - t o - a i r  r a t i o  i n  t h e  c a r ' s  engine  must be  
f u e l - r i c h .  
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Although some fuel economy may thus have to be 
sacrificed, a side Denefit is that less nitrogen oxides will 
be produced in the combustion process. Nitrogen oxides, also 
pollutants, are not burned up in a thermal reactor. 
Complementing this research, studies under contract to 
Lewis and funded by NAPCA will survey candidate materials and 
develop better reactor designs. 
Two of the contracts focus on metallic reactors. 
Teledyne Continental Motors of Muskegon, Mich., has a $277 ,000  
contract to evaluate existing metal alloys and coatings. The 
company will investigate iron-chromium-aluminum alloys that 
are Inexpensive and have good oxidation resistance, and a l s o  
coated high temperature materials. Battelle Memorial Institute 
of Pacific Northwest Laboratories has a $97,000 Lewis contract 
t o  develop improved iron-based alloys. P a r t  o f  this study 
will be to evaluate special processing techniques for a high 
strength, oxidation-resistant alloy. 
A contract to study non-metallic r,eactors will be 
awarded later. These reactors would have a core made of a 
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material such as a ceramic. Ceramics can withstand extremely 
high temperatures and have no oxidation problems. But they also 
are very brittle. Consequently, the primary objective of the 
study will be t o  marry non-metallic core to a reactor design that 
will enable it to withstand mechanical shock and endure 1,200 
hours of engine running time. 
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